pH shifts evoked by neuronal stimulation in slices of rat hippocampus.
Extracellular pH was measured with ion-selective microelectrodes in 500-microns thick slices of the CA1 region of the rat hippocampus. The center of the slice was 0.24 pH units more acidic than the surface, thus creating a decreasing pH gradient from the surface to the center, most likely owing to increased anaerobic metabolism. Stimulation at various frequencies created a transient alkaline shift of 0.03 pH unit, followed by a sustained acidification (0.05 pH unit above baseline). The same pattern was seen in both cell body and dendritic layers. The presence of the alkaline shift in slices in vitro is especially significant, implying that it is not due to alterations in blood flow. The HCO3- -Cl- transport inhibitor SITS and the carbonic anhydrase inhibitor acetazolamide increased the alkaline shift to 0.06 and 0.23, respectively. The acid shift was influenced by the Na+-H+ transport inhibitor amiloride, with a reduction of about 50%. Possible mechanisms for these stimulus-evoked changes as discussed. The most likely cause for the alkaline shift is bicarbonate accumulation in the extracellular space. Hydrogen ion and lactic acid release are seen as the major factors contributing to the sustained acid shift.